Cleavage properties of an archaeal site-specific recombinase, the SSV1 integrase.
SSV1 is a virus infecting the extremely thermophilic archaeon Sulfolobus shibatae. The viral-encoded integrase is responsible for site-specific integration of SSV1 into its host genome. The recombinant enzyme was expressed in Escherichia coli, purified to homogeneity, and its biochemical properties investigated in vitro. We show that the SSV1 integrase belongs to the tyrosine recombinases family and that Tyr(314) is involved in the formation of a 3'-phosphotyrosine intermediate. The integrase cleaves both strands of a synthetic substrate in a temperature-dependent reaction, the cleavage efficiency increasing with temperature. A discontinuity was observed in the Arrhenius plot above 50 degrees C, suggesting that a conformational transition may occur in the integrase at this temperature. Analysis of cleavage time course suggested that noncovalent binding of the integrase to its substrate is rate-limiting in the cleavage reaction. The cleavage positions were localized on each side of the anticodon loop of the tRNA gene where SSV1 integration takes place. Finally, the SSV1 integrase is able to cut substrates harboring mismatches in the binding site. For the cleavage step, the chemical nature of the base in position -1 of cleavage seems to be more important than its pairing to the opposite strand.